Colloidal gold labeling of intracellular ligands in dorsal root sensory neurons, visualized by scanning electron microscopy.
We report a novel technique that combines high-resolution scanning electron microscopy (SEM) of intracellular structures with backscattered electron imaging (BEI) of colloidal gold-labeled intracellular ligands. Murine dorsal root ganglia were immersion-fixed, freeze-cleaved, labeled with gold complexes, and critical point-dried. Specimens were carbon-coated and viewed by BEI. They were then minimally sputter-coated with gold and previously identified cells relocated by secondary electron imaging (SEI). This permitted increased resolution of intracellular detail while gold particles remained detectable by BEI. Incubation with RNAse-gold and DNAse-gold complexes resulted in specific labeling of cytoplasm and nucleus, respectively. Immunolabeling of neurofilament (NF) and small nuclear ribonucleoproteins (snRNP) resulted in selective labeling of intracellular antigens. Nonspecific binding was abolished by use of 1% skin milk. Specifically, incubation with monoclonal anti-NF68 resulted in labeling of cytoplasm in 66% of neurons, notably of the large cells known to contain large amounts of NF. Satellite cells, which lack NF, showed low levels of background label. Human autoimmune anti-Sm serum recognizes snRNP particles, with the exception of the nucleolar U3 snRNP. Labeling with this serum resulted in specific labeling of 92% of nuclei, with only background labeling over nucleoli and cytoplasm. The results show that it is feasible to employ high-resolution SEM in conjunction with colloidal gold labeling to localize intracellular ligands in situ.